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(57) [ABSTRACT] 

[OBJECT] To obtain an image formation apparatus in which equal 
magnification characteristics and more accurate color registration are 
maintained and a high-quality image is constituted. 

1 0 [MEANS] The image formation apparatus has a plurality of laser driving circuits 
109 and laser diodes 101 so as to generate a plurality of beams. Two laser 
detecting sensors 105 and 106 in one horizontal scanning of the beams detect 
the beams, and outputs detected signals DETP1 and DETP2 to a writing clock 
generating circuit 107. The writing clock generating circuit 107 measures a 

15 count number of a predetermined clock based on the detected signals DETP1 
and DETP2. The writing clock generating circuit 107 compares the measured 
count number and a standard counter number and compensates a frequency 
of a writing clock CLK0 so that the measured count number approximately 
matches to the standard count number and outputs the compensated 

20 frequency. According to this compensation, a change in a scanning speed 
due to an influence of a temperature change is compensated. 

[SCOPE OF CLAIMS FOR PATENT] 

[Claim 1] An image formation apparatus which generates a plurality of 
25 beams, images the beams on different positions, and uses the beams for 

1 




developing different colors so as to develop an image, comprising: 

beam detectors which detect at least two beams in one horizontal 

scanning of the beams; 

a measuring device which measures a count number according to a 
5 predetermined clock while one beam detector detects the beams and another 

beam detector detects the beams; and 

a writing frequency compensator which compensates writing 

modulation frequencies of the beams according to the count number measured 

by the measuring device. 
10 [Claim 2] The image formation apparatus according to claim 1, wherein 

the writing modulation frequencies of the beams are controlled so that the 

counter number between the two beam detectors counted by the 

predetermined clock approximately matches to a predetermined count number. 

[Claim 3] The image formation apparatus according to claim 2, wherein a 
15 frequency of the predetermined clock is a certain constant writing frequency. 

[Claim 4] The image formation apparatus according to claim 2, wherein 

the predetermined count number is a count number according to a 

predetermined one beam. 

[Claim 5] The image formation apparatus according to claim 2, wherein 
20 the predetermined count number is determined when initial magnification of the 
beams is adjusted. 

[Claim 6] The image formation apparatus according to claim 1 , wherein a 
timing from synchronizing positions to image writing of the beams is 
compensated based on the count number from the beam detectors. 
25 [Claim 7] The image formation apparatus according to claim 1, wherein 
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when an error occurs during an operation for compensating the modulation 
frequencies, the compensating operation is stopped, and the beams are 
modulated by a pre-stored standard writing clock frequency, a writing clock 
frequency when the clock is adjusted initially, or a writing clock frequency 
5 compensated just before the error occurrence. 

[Claim 8] The image formation apparatus according to claim 1, wherein 
the writing frequency compensator compensates the writing clock frequencies 
between frames at the time of continuous recording. 
[DETAILED DESCRIPTION OF THE INVENTION] 
10 [0001] 

[FIELD OF THE INVENTION] The present invention relates to an image 
formation apparatus, and particularly relates to the image formation apparatus 
which writes image information to different positions on a photosensitive 
member using a plurality of beams. 
15 [0002] 

[CONVENTIONAL ART] A first conventional example of conventional image 
formation apparatuses is an image formation apparatus which writes image 
information to a photosensitive member using a laser beam. In recent years, 
such an image formation apparatus tends to use a plastic lens in order to 

20 reduce cost and weight. Further, as image formation apparatuses such as 
laser printers, laser facsimile devices and laser copying machines are 
widespread and their applications are widened, demands for enduring 
accuracy of equal magnification properties of an image and more accurate 
color registration are further heightened. 

25 [0003] Due to such demands, Japanese Patent Application Laid-Open No. 
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S62-254110 as a second conventional example discloses an example where 
fluctuation in writing magnification is suppressed by using a glass fe lens 
having an achromatic effect. 
[0004] 

5 [PROBLEMS TO BE SOLVED BY THE INVENTION] In the image formation 
apparatus using the plastic lens as the first conventional example, however, 
the cost and weight can be reduced, but a condition of the plastic lens changes 
due to a change in environmental temperature, a change in temperature in a 
machine and the like. For this reason, a scanning position on an image 

10 surface of the photosensitive member changes, and a color shift occurs due to 
an error of magnification in a horizontal scanning direction and an error of 
magnification of the beams, thereby making it impossible to obtain a 
high-quality image. Further, in the second conventional example using the 
glass lens, the apparatus is expensive. 

15 [0005] It is an object of the present invention to provide an image formation 
apparatus in which equal magnification properties and more accurate color 
registration are maintained and a high-quality image is obtained. 
[0006] 

[MEANS TO SOLVE THE PROBLEMS] In order to achieve the object, an 
20 image formation apparatus of the present invention which generates a plurality 
of beams, images the beams on different positions, and uses the beams for 
developing different colors so as to develop an image, comprising: beam 
detectors which detect at least two beams in one horizontal scanning of the 
beams; a measuring device which measures a count number according to a 
25 predetermined clock while one beam detector detects the beams and another 
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beam detector detects the beams; and a writing frequency compensator which 
compensates writing modulation frequencies of the beams according to the 
count number measured by the measuring device. 
[0007] Further, the writing modulation frequencies of the beams may be 
5 controlled so that the counter number between the two beam detectors 
counted by the predetermined clock approximately matches to a 
predetermined count number, a frequency of the predetermined clock is a 
certain constant writing frequency. The predetermined count number may be 
a count number according to a predetermined one beam and may be 

10 determined when initial magnification of the beams is adjusted. 

[0008] Further, a timing from synchronizing positions to image writing of the 
beams may be compensated based on the count number from the beam 
detectors, and when an error occurs during an operation for compensating the 
modulation frequencies, the compensating operation may be stopped, and the 

15 beams are modulated by a pre-stored standard writing clock frequency, a 
writing clock frequency when the clock may be adjusted initially, or a writing 
clock frequency compensated just before the error occurrence. 
[0009] The writing frequency compensator may compensate the writing clock 
frequencies between frames at the time of continuous recording. 

20 [0010] 

[FUNCTION] According to the image formation apparatus of the present 
invention, therefore, a plurality of beams are generated, the generated beams 
are imaged on different positions, and the beams are used for developing 
different colors so as to develop the image. The beams are detected on at 
25 least two places in one horizontal scanning of the beams, and the count 
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number is measured by the predetermined clock during one detection and the 
other detection of the beams. The writing modulation frequencies of the 
beams are compensated according to the measured count number. 
According to a change in a scanning speed, therefore, the writing clock 
5 frequencies are compensated. 
[0011] 

[EMBODIMENTS] Embodiments of an image formation apparatus according to 
the present invention are detailed below with reference to attached drawings. 
Figs. 1 to 8 illustrate embodiments of the image formation apparatus of the 
10 present invention. Fig. 1 illustrates a first embodiment, Figs. 2 and 3 illustrate 
a second embodiment, and Figs. 4 to 8 illustrate basic configurations of the 
embodiments. 

[0012] (First Embodiment) The first embodiment of the present invention is 
explained below with reference to the drawings. Fig. 1 illustrates a structural 
15 example of a two-color image formation apparatus which has two beams, 

guides the beams to different positions on a photosensitive drum 50, develops 
latent images formed by the beams using developers 57 and 58 with different 
colors, and transfers the latent images to one transfer sheet so as to obtain a 
two-color image. 

20 [0013] In Fig. 1, a diselectrifying lamp 52, a plurality of electrifying chargers 53 
and 54, a plurality of exposing units 55 and 56, a plurality of developers 57 and 
58, a transfer charger 59, and a cleaning unit 60 are arranged on an outer 
periphery of a photosensitive member 50. When an image is formed in this 
configuration, the outer periphery surface is uniformly charged by the 

25 electrifying charger 53 for a specified color such as black at a process that the 
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photosensitive member 50 rotates. A light signal corresponding to an image 
signal is scanned by the exposing device 55 for the specified color so that an 
electrostatic latent image is formed on the charged portion. The formed 
electrostatic latent image is developed by the developer 57 for the specified 
5 color. 

[0014] The outer periphery surface of the photosensitive member 50 is 
uniformly charged by the electrifying charger 54 for another color such as red. 
A light signal corresponding to an image signal is scanned by the exposing 
device 56 for another color so that an electrostatic latent image is formed on 

10 the charged portion. The electrostatic latent image is developed by the 
developer 58 for another color. A two-color toner image formed on the 
photosensitive member 50 is transferred onto paper by the transfer charger 59. 
The transfer paper receives heat and pressure from a fixing roller 61 so that 
the transfer image is fixed onto the paper. Further, toner which remains on 

15 the outer periphery of the photosensitive member 50 is scraped off by the 
cleaning unit 60, and residual electric charges on the outer periphery are 
removed by the diselectrifying lamp 52. 

[0015] A writing section which carried out scanning using the light signal is 
explained below. Laser beams emitted from two laser units (not shown) are 

20 condensed in a vertical scanning direction by cylindrical lenses (not shown) 
respectively, and the light beams are deflected by polygon mirrors 63, 
respectively. The light beam deflected by one polygon mirror 63 is reflected 
from the photosensitive member 50 by mirrors 70 and 71, and the light beam 
deflected by the other polygon mirror 63 is reflected from the photosensitive 

25 member 50 by mirrors 72 and 73. According to this scanning, the electrostatic 
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latent images are formed on different positions on the outer periphery of the 
photosensitive member 50, and the electrostatic latent images are developed 
according to each color by the developers 57 and 58. 

[0016] A beam "a" deflected and scanned by rotation of the polygon mirror 63 
5 is reflected by a mirror 74 arranged on an outside of an image area so as to be 
guided to a laser light detecting sensor 69a. Also on a scanning end side, the 
beam is similarly guided to a laser light detecting sensor (not shown) by a 
mirror (not shown) corresponding to the mirror 74. 

[0017] Similarly, a beam "b" deflected and scanned by rotation of the polygon 
10 mirror 63 is reflected by mirrors 75 and 76 arranged on an outside of an image 
area so as to be guided to a laser light detecting sensor 69b. Also on a 
scanning end side, the beam is similarly guided to a laser light detector sensor 
(not shown). 

[0018] (Second Embodiment) A structural example of a color image formation 
15 apparatus having four photosensitive drums will be explained below with 
reference to Figs. 2 and 3. 

[0019] Fig. 2 is a structural diagram of the general color image formation 
apparatus. The apparatus is a color printer which has black (bk), yellow (y), 
magenta (m), and cyan (c) image formation systems, and toner images of 

20 respective colors are transferred onto one piece of recording paper in a layered 
manner. In Fig. 2, 2 denotes an image processing section, and it generates 
image signals with bk, y, m, and c components. The image signals are given 
to a laser driver (not shown) provided to a laser beam scanning device 1, and 
the laser driver drives a semiconductor laser for each color component (not 

25 shown). As a result, each semiconductor laser outputs a laser beam 3bk, 3y, 
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3m or 3c which is modulated by the image signal having corresponding color 
component. 

[0020] The laser beams are input into a polygon mirror 4 which is a deflector 
via a collimating lens, a cylindrical lens and the like (not shown) and are 
5 distributed to four directions. The distributed laser beam 3bk transmits 
through an f9 lens 5bk so as to be led to a photosensitive member 14bk by 
mirrors 6bk1 , 6bk2 and 6bk3. 

[0021] The laser beam 3y transmits through an fe lens 5y, so as to be led to a 
photosensitive member 14y by mirrors 6y1, 6y2 and 6y3. The laser beam 3m 

10 transmits through an fe lens 5m, so as to be led to a photosensitive member 
14m by mirrors 6m1, 6m2 and 6m3. The laser beam 3c transmits through an 
f9 lens 5c, so as to be led to a photosensitive member 14c by mirrors 6c1, 6c2 
and 6c3. The laser beams 3 distributed in such a manner expose and scan 
the respective photosensitive members. 13 denotes an optical housing. 

15 [0022] An electrifying charger 15bk, a developing unit 16bk, a transfer charger 
17bk and the like are arranged around the photosensitive member 14bk. An 
electrifying charger 15y, a developing unit 16y, a transfer charger 17y and the 
like are arranged around the photosensitive member 14y. An electrifying 
charger 15m, a developing unit 16m, a transfer charger 17m and the like are 

20 arranged around the photosensitive member 14m. An electrifying charger 

15c, a developing unit 16c and a transfer charger 17c and the like are arranged 
around the photosensitive member 14c. 

[0023] When the laser beams 3 which are modulated by the image signals with 
respective color components are emitted to the photosensitive members 14 
25 which are uniformly electrified, electrostatic latent images are formed on the 
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corresponding photosensitive members 14. The electrostatic latent images 
are visualized by toner with respective color components by the developing 
units 16. 

[0024] On the other hand, when a predetermined timing comes, a resist roller 
5 20 sends recording paper sent from a paper feeding cassette 19a or 19b to a 
sheet feeding roller 18a or 18b towards a transfer belt 21 . When this 
recording paper is placed on the transfer belt 21 and passes just below the 
photosensitive member 14bk, 14y, 14m or 14c, toner images of respective 
color components are transferred thereonto by the transfer charger 17bk, 17y, 

10 17m and 17c. Thereafter, the recording paper undergoes a fixing process in a 
fixing unit 22, and is discharged by a paper discharge roller 23. 
[0025] Fig. 3 is a perspective view of the laser beam scanning device 1 , 24bk, 
24y, 24m, and 24c denote laser units, they have a semiconductor laser and a 
collimating lens, and beams which are collimated (parallelized) are emitted 

15 from the laser units, respectively. The beam emitted from the laser unit 24bk 
is reflected by a mirror 25bk and enters a cylindrical lens 26bk. The beam 
emitted from the laser unit 24y enters directly to a cylindrical lens 26y, and the 
beam emitted from the laser unit 24m enters directly to a cylindrical lens 26m. 
The beam emitted from the laser unit 24c is reflected by a mirror 25c and 

20 enters a cylindrical lens 26c. 

[0026] The beams which enter via the optical paths are condensed linearly 
onto the polygon mirror 4 by functions of the cylindrical lenses. The polygon 
mirror 4 is divided into an upper part and a lower part, and the beams 3y and 
3m are condensed linearly on the upper part of the polygon mirror 4, and the 

25 beams 3bk and 3c are condensed linearly on the lower part of the polygon 
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mirror. The beams 3bk, 3y, 3m, and 3c reflected by the polygon mirror 4 pass 
through the fe lenses 5 (5bk, 5y, 5m, 5c), respectively, similarly to the above 
explanation, and are reflected by a mirror 6 at a plurality number of times, so as 
to be led to the corresponding photosensitive members 14bk, 14y, 14m, and 
5 14c. 

[0027] The cylindrical lenses 26, the fe lenses 5, the polygon mirror 4, the 
folded mirrors 6 are housed in the optical housing 1 3. As shown in Fig. 2, an 
upper cover 27 and a lower cover 28 are attached to the optical housing 13, 
and a beam emitting portion of the lower cover 28 is provided with dust-proof 

10 glasses 7bk f 7y, 7m, and 7c, and an inside of the optical housing 13 is sealed. 
The optical housing 13 is fixed onto a stay provided between plates on a 
front-rear side of a main body (not shown). Similarly to the two-color image 
formation apparatus shown in Fig. 1, laser detecting sensors are provided on 
an outside of an image area on a scanning start side and a scanning end side 

15 correspondingly to the beams. 

[0028] (Description of Basic Configuration) As the embodiments of the present 
invention, the first embodiment which has one drum and provides two colors 
using two beams, and the second embodiment which has four drums and 
provides four colors using four beams are explained. A more detailed 

20 configuration of their basic portion is shown in Fig. 4, and their block diagram is 
shown in Fig. 5. In the example of one drum and two colors, the laser light 
detecting sensors 105 and 106, and a system which processes the signals 
obtained therefrom are configured for the beam with the second color besides 
those shown in Fig. 4. In the system of four drums and four colors, four sets 

25 of them are configured. 
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[0029] Fig. 4 illustrates a configuration of a writing section of the image 
formation apparatus. The laser light emitted from a laser diode 101 enters a 
polygon mirror 102. The polygon mirror 102 has an accurate polygon, and it 
rotates to a constant direction at a constant speed. Its rotary speed is 
5 determined by a rotary speed of a photosensitive drum 103, writing density and 
a number of surfaces of the polygon mirror 102. 

[0030] In the laser light which enters the polygon mirror 102, its reflected light is 
deflected by the rotation of the polygon mirror 102. The deflected laser light 
enters an f9 lens 104. The fe lens 104 is formed by plastic in order to reduce 

10 cost and weight, and it converts scanning light having a constant angular 
speed so as to scan it at an uniform speed on the photosensitive drum 103, 
and images the scanning light so that the scanning light becomes a minimal 
point. Further, the fe lens 104 has an optical face tangle error mechanism. 
[0031] The laser light which passes through the fe lens 104 reaches a position 

15 of a first laser light detecting sensor 105 arranged on the outside of the image 
area, and reaches a position of a second laser light detecting sensor 106 
arranged on the outside of the image area via the photosensitive drum 103, so 
as to be received by them. The first laser light detecting sensor 1 05 and the 
second laser light detecting sensor 106 are, here, laser light detecting sections, 

20 and particularly the first laser light detecting sensor 105 serves also as a 
synchronization detecting sensor which detects a laser light scanning 
synchronization signal to be a synchronization detected signal. 
[0032] When the first laser light detecting sensor 105 and the second laser light 
detecting sensor 106 receive the laser light, they output detected signals 

25 DETP1 and DETP2 respectively to a writing clock generating circuit 107. 



[0033] The writing clock generating circuit 107 measures a count number of a 
predetermined clock based on the detected signals DETP1 and DETP2 while 
the first laser light detecting sensor 105 detects the laser light and the second 
laser light detecting sensor 106 detects the laser light. The writing clock 
5 generating circuit 107 compares the measured count number and a standard 
count number, mentioned later, and compensates a writing clock frequency so 
that the measured count number approximately matches to the standard count 
number, and outputs a writing clock CLK0 based on the writing clock frequency. 
[0034] At this time, the writing clock generating circuit 107 outputs a plurality of 
10 clocks having different phases as the writing clock CLK0. Further, since the 
writing clock generating circuit 107 generates the writing clocks so as to 
compensate writing magnification, it can be also called as a magnification 
compensating circuit. 

[0035] The writing clock CLK0 output from the writing clock generating circuit 
15 107 is input into a phase synchronizing circuit 108. Synchronization detected 
signals obtained at each scanning of the laser light from the first laser light 
detecting sensor 105 are input into the phase synchronizing circuit 108. 
[0036] The phase synchronizing circuit 108 selects a clock whose phase is the 
closest to that of the synchronization detected signal from the writing clock 
20 CLK0 including the clocks having different phases, and outputs it as a writing 
clock CLK to a laser driving circuit 109. 

[0037] On the other hand, the laser driving circuit 109 allows the laser diode 
101 to emit light based on an image signal (image data) for forming an image in 
synchronization with the writing clock CLK so as to output laser light. 
25 [0038] Fig. 5 illustrates a configuration of the writing clock generating circuit 



107, and it has a counter 201, flip-flops 202 to 204, a control circuit 205, and a 
clock generating circuit 206. The counter 201 counts an input clock 1CLK for 
measurement so as to be cleared by the detected signal DETP1 from the first 
laser light detecting sensor 1 05. The flip-flop (DFF1 ) 202 latches data of the 
5 counter 201 according to the detected signal DETP2 from the second laser 
light detecting sensor 106. The latched data correspond to scanning time 
(DETP1 - DETP2) between the first laser light detecting sensor 105 and the 
second laser light detecting sensor 106. 

[0039] The flip-flop (DFF2) 203 and the flip-flop (DFF3) 204 are circuits which 
10 synchronize a latch timing according to the detected signal DETP2 from the 
second laser light detecting sensor 1 06 with the input clock of the counter 201 . 
[0040] The control circuit 205 sets /OC signal of the flip-flop 202 from "H" to "L" 
so as to read the latched count number, and compares the measured count 
number and the standard count number, and compensates the writing clock 
15 frequency so that the measured count number approximately matches to the 
standard count number. 

[0041] The clock generating circuit (PLL) 206 generates a plurality of clocks 
CLK0 having different phases based on frequencies according to the data 
output from the control circuit 205 so as to output the clocks CLK0. 
20 [0042] In the above configuration, the operation of the writing clock generating 
circuit 107 is explained below with reference to the configuration of the writing 
clock generating circuit 107 in Fig. 5 and an operation flowchart of the writing 
clock generating circuit 107 in Fig. 6. 

[0043] After the counter 201 is cleared by the detected signal DETP1 from the 
25 first laser light detecting sensor 105, the counter 201 counts the clock 1CLK for 



measurement. The data of the counter 201 are latched by the flip-flop (DFF1) 
202 according to the detected signal DETP2 from the second laser light 
detecting sensor 106. As a result, the scanning time (counter number) T1 
between the first laser light detecting sensor 105 and the second laser light 
5 detecting sensor 106 is measured (S301). 

[0044] The control circuit 205 sets the /OC signal of the flip-flop 202 from "H" to 
"L" and reads the latched count number, and determines whether any error 
occurs during a magnification compensating operation (S302). When the 
control circuit 205 detects an error such as an abnormal count number, it 

10 executes an error process, and posts contents of the error as a message to a 
control section whose order is higher than this operation (S303). The control 
circuit 205 sets a predetermined writing clock frequency based on the posting 
(S304), and ends the process. The clock frequency here is a pre-stored 
standard writing clock frequency, a writing clock frequency when the writing 

15 clock is initially adjusted, or a writing clock frequency compensated just before 
the error occurs. 

[0045] On the other hand, when the error is not one when the count number is 
normally measured, the measured count number T1 is compared with the 
standard count number TO (S305), and a determination is made whether the 
20 measured count number T1 approximately matches to the standard count 
number TO (S306). If T1 * TO (T1 approximately matches to TO) here, the 
process is ended. 



FIG. 1 
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4 m 1^7^60 l/-f ^-A3clif fll^vX5c?: 
SiiS, ;7-6cl 6 c2:fccfcTJ<6 c3(^<fc 
14 cicatrix*. wOj:5Jc«9»it?>nyi:u-iftr 

»^3ii^n-eix<o®^^«^s-r5o ft**. 13 

[0 0 2 2] £fc, 4 b kcoj^Htcte^m^-r 

-S?* 1 5 b k, M6b k*5J:lrt£f^* 

— v?-r 1 7 b k«*^ ®5fcffcl 4 y (Dmm^t^^^^ 

— S?+ 1 5 y % fMfc-a-^y M 6 y*3j:t/ls¥^^— 
* 1 7 y^/j>, Jg3fcf£l 4 m^iCliMf-V-^i' 
1 5m, Sffit-*-— y h 1 6m*5£lHH^ir — 1 7 
m«Fd*, J&ft{£l 4 c CO^KtCli^m^-T — S^-V 1 5 

c . $UkzL~y M 6 c&£Vm^* — i?*Y Hcl 

[0 0 2 3] -«JC#«S*tfe*«*ft: 1 4 (d. 

[0 0 2 4] -2f. mfcO)?-* S >?\^£Z>t. \<>V* 
hD-720(l M 9 a 9 b/j><b 

g^n 1 8 a*fcttl 8 b l£ .fc 9 21 9 U3 S ixfclE»« 
tE¥'<A' h 2 1 (ciftttTiUdti^So wOE»«*5<E 
¥^h2 1l:Sci^ntg^l4bk % 14y, 1 
4m&5^f;U 4 c<Dii:T£iI5£#. ^HWeif 
-T — i/tl7bk, 1 7y, 1 7mfc5^lil 7 c 

gfix- y h 2 2l£i3^T£»*&3&£*1\ »«o-7 2 

[0 0 2 5] EI3tet— ift'-Ajts^Ki^Mmmr' 

feot, 24bk. 24y, 2 4 tn*5 JzU 5 2 4 c ft U~ 

if^^y h-e*>«5. tjx-fr*t**#^— »f*5J:t^^ y * 

btt=*y^— h (¥*t) Sixfcb-— A^IiJ»Stt5 0 
UTl— b 2 4 b k^aitt£4xfcfcf-Ate, 
;7-25b k«cJ:!JRJIt**t->y > 
6bk^, if;*— y h 2 4 yfrbtti2fi£tltl\!— A 
tiffi^y >- Ky */n^^X2 6 y— . u~ if^-5/h 
2 4in^P>tU**Sttfcfcr-AttiEjR->y ^ Ky 
X2 6m^ ^fcU— if^--7 h 2 4 c 3 ftfc 

tr— 7 — 2 5 ctcJ: *>Ei*£*v>y S'KJI 
yX2 6 c—. ^^ixA^^n^o 
[0 0 2 6] iiacoSK^rSTAW^tL/c-tix^ix^tr 

—.mi, ^y vKy^/n^^x^>f^fflic<t t>#y =*v$ 

3mtt_h{ji!]CD7tf y =*>S 7— tr— A3bk*>J: 

xi3 c i*TM<ntf l J =*vs 7-K^i-i)t^H^o 
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%z LT?K y =f>5 7 — 4T-^tt$ixfc- ; e^nc7)t:'-^ 
3bk, 3y, 3 m, 3 c te. _Li#CDt&^ £ -t 
tb^ixco f 8 U>X5 (5bk. 5y. 5 m. 5 c) £ 

^3t^l4bk % 14y, 14m, 1 4 c {C^^K6o 
[0 0 2 7] *>y yK^/H^^X2 6, f 0 U^X 
5, #y-f^*7 — 4, tfr«3j§LS 7— 6tt**^*^ 

(c, ft^^v^^i 3tc(i±*^— 2 7*5JitrF#'< 

10 -2 8^^I9 ottbH, 3^>{CT^^<— 2 8(Dt f - 

»»JCIiWH^9^7 b k, 7y, 7m, 7c»P) 

mm%\zwtrt hMz*T—±.\^fe£ft,z> 0 mi 

^^^ffi043j:^iS^T^JOffi(fe«^tcu-if3t^^ 

[0 0 2 8] (a*«rit<offtW) *5S^^3I«« tit 
2t'-A^^:l K7A2fe(Oll <DHliS^Jt 4 
20 A?rfflv^c4 F7 A 4 2 WlM'J^T 1 1 0 ^rtt 

H!5tC^-r o 1 K7^2fe^0tJ-CH. u—if^mir^ 
ifl 0 5 , 1 0 6, RXf^tlbfrb'&btlZiM *lr*®M 

tt>*issn5. x. 4 K7A4fi©*am 4mm 
[0029] m 4 \m&Mf&mSi<D&£&frU<DffiiijL& 

i(? 0 2li]E?it^#^^^LTi5 0, — 3E*|fi]t-— ^coiiS 
-CmfiSLTl^o rcoiEjfH^gli, ^7t<* 1 0 3 

<D®tem&bmZ&fr&B£t#!) 3'y;7-l 0 2co® 

[0 0 3 0] T^y 7— l 0 2— ASt^ixfc^— if 
7^(2, *:<nRM9tfc# } J 7—1 0 2 colnllctc «to 

T{i^^^5o ffll*lSttfcu-1f3tJ±f 0 1/>X1 0 4 
JcAW-TSo f 0 u-vXi 0 4Ji, (S=i^ hib • Sfiib 
0|^/j^/7^f7^l/y XX'M ^ n t *5 ^iS 

«3flS-3e<03feaE36«r«*l* K7A1 0 3 ±r^iS*St-r 

[0 0 3 1] f 0 uyXl 0 4^riii©UfcU— if*li> 

1 0 5co{igi^i<iiSL. ^tc®*(*:K7Ai 0 3^^ 

>-ifi 0 6co{i©tci»Jilu, tti^frgiitZiiZo 

JS 1 cdu— if^m-fe>-if 1 0 5*iJ:t/IK2 0U— 
if*«m-fe^ l 0 63&SU— if*«aittT-*)»). 

^icou — if^aa-fevifi 0 sn. (^^m^f-§-<t t> 

50 fcS i^-if **3eW«H« »«>*a«rtT 9 1t*><nmWtikto 
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ir^i^t LT<Z>SIf]fc:£fcL-CV>5o 
[0 0 3 2] mi <ou-ifft&fcHir>-lM 0 5*5<fctfStS 

t^tb^n^mif-^-DETP 1 , DETP2£, 

d * * ^ih]s§ 107 s 0 

[0033] &&?*y? 1 0 7 II, &ft<f-^ 

DETP1, DETP2lcS^^t, % 1 ^ 1^— 1f*« 

hft^S** * ^ h**l"&-Srr* «fc 9 l-S# 

»tc£-5V*-C\ »£&**n y *CLK0£rHJ;*j1-S. 
[0 0 3 4] ^cot#, t^oy^4*@Bl 

tosmssi o 7ns&* Dy^^Miaots#M 

[0 0 3 5] SjA^ u y^^jftlUBl 0 7d*kfcti;ft$*L 
ny^CLKOtt, ffltBI3]ffllHlK 1 0 8 1- 
A^^^o *ti. 1 0 8 lai, 

ix6I^H»fc«#dSArt£ft*o 
[0 0 3 6] {iffi^^lHlB 1 0 8 II, £v^fltfB0>»* 

0 9^ttS*-T5 0 

[0 0 3 7]-*, U— ^SjIUK 1 0.911, 

m&T—Z) tcS<5v^u— F^*— Kl 0 1 £38 

[0 0 3 8] [U5fl, I^^n7^4Ml07Wi 

-2 0 4£, $IJ^1H1B 2 0 5 £ , ?u*y?±f&\s\m2 0 

tiZfftMR* vy? 1 CLKW^hU Kiwu- 
1f**UJ-fe^*l 0 5^S#DETP naot^ 
!)7^?>, 7!)y^7o^ (DFF 1) 2 0 211, 
fjfc2<D is— if 3t^ai-fe VIM 0 6 tD^ftlf-^D ETP2 

CJ:ot^[)y^20i(Of-^^7yft^ 7yf 
$*Lfc^-*l±, JRi Wi/-f**Btytl 0 5<oH 
.2<7)U— IfStettffl-fcVtM 0 6 £0>M<OjfefiB#ra (DE 
TP1-DETP2) (Ct§^-T6o 
[0 0 3 9] £fc, 7y$/7'7oy7 P (DFF2) 20 
3*5<tt/7 ly^o y~7° (DFF3) 2 0 4(1, %2 
<DU— if^m-lrV^ 1 0 6(D^£iiif-i-DETP 2 \Z£ 

ot77m^^(;^ ^?!)y^2 0i(OA^^ 
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p y JHcmm£i£Z>®&-ChZo 

[0 0 4 0] £fc, $miBl& 2 0 5 II, 7^^70 7 
7"2 0 2(7)/OCff-5§-& "H w /j><b "L w Iciry h IT 

[0 0 4 1] #*5, ^p^4« (PLL) 20 6 
II, 0 5 fab titer -?\CfcZtzm& 

[0 0 4 2] JW±<7)^{CioV^T, HI 5 O^iA^ o y * 
£J5RIs1B1 0 7<0*riL *5j:t/H6<^*ii^ n :y^£/S 
0 7(0|)|f7o-ft- hS:#Stt^WlllM 

[0 0 4 3] jfci\ IB 1 (7) lx-1f ftjfcfflir ^tl05O 
^ftDETP HC«tot^!)y^ 20 l^^i)7L 
^^^201t«^^lCLK^!) 

20 ffiff-g-DETP 2iaot^^^ 2 0 1 Of-^7 
!J^7o^ (DFFl) 2 0 2t'7 7ff6o 

fblc£9, S l w u-f Jfiftlii t y 1 1 o 5 i » 2 o i/ 
— if *&ttHr yfl06i: <£>|8]<o£aEB#IB] 
m T 1 eoffllSSrtf 5 (S 3 0 1) 0 

[0 0 4 4] fttC. ftJ#P(HJS§2 0 5 11, 7>J y?7*y 
-7*2 0 2<D/OCm j %-* "H" ri><b "L" (Cir ;/ hit 

fpip>^(D^7— ^^uyb/j^^*«J3£-r5 (s 3 o 

— ^rtSfc* rX-fc—S^fc L-C*»^J: 9 fc±ffi<Offl»» 
M«*n-T5 (S 3 0 3) 0 ffifc<D& 
tiA^^oy^JlStffictC^SL (S 3 0 4) , #k5l£#* 

y*ffl«ft, ^6V>fl^7-|§^iafitIicMiELfc$t^ 
[0 0 4 5] *^Vh**SjE«(-W-ai*tL^»^ 
Sm^^Vh^TO^^it^U (S 3 0 5) , StS'Jbfc 

/j^^JSt5 (S 3 0 6) . ::t\ Tl^TO (Tl 

[0 0 4 6] iStC, Tl^TOT^V^jlbH $J^Lfc 

^-T^> (S 3 0 7) 0 ;Wfl3ll:*JV^TKT0/ib 

^MMj^bLT (S 3 0 8) , ^f-y/S3 0 1^ 
50 SSS 1 ^ V'-f *tttB t y f 1 0 5 ^ I 2 (O u 
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ft) T l^jBSSrff 5. TKTOtWnil 

iSft^tf^LT (S 3 0 8) . ^y^S3 0 1^B 
■K »*JII10U— !f*J*ffl'fc>'*l 0 5t«2(Ol/- 
IfJfctHm-feviM 0 6 fcolB«>***HI Wj^KS) 
T l co^J^^rtrpo 
[0 0 4 7] ««fcLfcJ:9«w, *aE*lx*u— If*** 
*#K7A1 0 3<^!I]ttK»ffil::**U 
*0*JE**3R«>ai«*»»fc <fc 5**W4o*{Wc# 
JCLT, a«iWJc:ffiFJWijE*tf5cfc^-c#6. 
EI6a>:7P— ^ — Mc^i-J: SSiM^Py* 

8ioJ:i;S 3 0 9*>6^-r *y^S 3 0 1 ^la^-T 5 ) 
*#i-5fc*. »G»«l-««»^«l«"*tT5w-t*5BiflB 

So 

[0 0 4 8] '>tt<tt2aa±^)^-f**IB 
-fe^PflWjfeaENFBO*. *»^S:fflWo^SS: 

jattfttt^ki-s^^^^hft^MfS aEflf/»«*>*u 

ffliE^m^) *s«*Wc:fcS 0 *wT\ ^7^^hft(D 

K) <afllftft*« fes-^^/i^mic-rs^^^j: 9 , 

MWsIK2 0 5<o«iS*^:tSi-6«-C^6o 

[0 0 4 9] £fc, «**tjE»fP1>(CW?>3&^^7 — , 
W*.tfKffi«B*iB*.rL*o*:i?, 1f**Ui-fev 

jE^fig*ffi(cpfeo)t*i^tc, «J»l5]K2 0 5^7-* 
«*DLT*llED!if^*"fWi-5. w<D*WtOBR«. bu^o 
*7-y?S 3 0 4tC*5V>Tlft^Lfcii l 9 , 0r3£<Z>*#& 

^^oy^^seft*sS:^-t-5o c<a0rje<o*#&**p 
WfiE*tfofcBR05*#^^o5/^jg«ft, 

So 

[0050] iia^Wfigtc-rscttcjio, ifin^Btt 

***-C#ft<*5wfcd5K±*Jx, 3B£Lfc^-* 
/»»i-5*WJBBBt?tK«*»fP**T^< wt*s-t? 
#S 0 fcrtfU RlfflttttA #wU*#flOT*«* if, ■ 

[0 0 5 1 ] ^CDJ: 

p y * ^ISIUSS 10 7 ^T-^31* LTLtH, 
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13, ffflSiLfc^yT'S 3 0 30^7— ftyUCSSI^T, 

±ffio»jf»sfi$(cai*D-rs. wO^nsicj: «9, jLffi<a«« 

-Mc*#*aMTU aawci^— ISHl**»-e*5. * 
fc«15E^t*5*). 3L7-@jB*"C^m-Ct>-tixiaiflHft 
SSr**ffc w fc < ISB*ff ft*-frT*3 <ct^ 

10 [0 0 5 2] ^ffl^iljltf 5ltt"CttiLT 

-e if asjfwr uxv^nii i fi<o*»jw» Ltsijac 

«ci!iIo|fcffl«**»5wi:as-c#s. *wt\ tflizfcL 
fci^lclKD u~if *«iH-fc ^ti05 <7>J£tmt 

nn^aasi raffl*fc«#*wic u— *&aj-fc 
^>d°d cD{&^ t an s fc * a * > y * yoa* t> n h ti 

20 So 

[0 0 5 3] #iA^ d y^ifiiSlHlBl 0 7 

IE) ti, ^m(7)^^K)^^LTilI^p 0 nS^t^-rSC 

[0 0 5 4] *#^^D7 ^^Sft*ffljE-T 

50 S^-C ^ v^*^^— h^^VO}fTB#tCtT9 w tic J: 

ii^cf5^B#0 7 u— a t 7 u—J± t comic ft ? zk\^£ 

*KihU, i^D°aff/«C®tt[tU^**i^F-rs^i:}fi5-e#So 
[0 0 5 5] Stfflffl^n I CLKW««»* 

[0 0 5 6] jx^idclslKl 0 7j&»lbfcB*£*L 

f^^lslSS 10 8 t-A^ ^ixSo <4tSfW]^lH32S 1 0 8 \c\± 

— *f*&ffiir>iM 0 5 0^{ilif#) ^A^^tt, 
^D^ft«l 0 7^ib£b^^ttfc3[^iCfit : ac0S 

t>tfcffitf>iS^* p y ^*51^L. S^i^^^p^^CL 
50 KtLT{±i^t5o J:otSl^-fjlf*C^ p 
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[0 0 5 7] ffim<Dk&*). femffilE<DtLito(DV—?y£ 
m&ftOo ^(Dtcfr. m5\C*3\,^X*<}>? 2 0 1 <DA 

(iclk) \z±&&<nmmtk&in*irMm 

)Si:fc-^oS#iA^^ny^^ffli,>ix^av^cr)T\ fftJ 

[0 0 5 8] ±12»#j*lfcWfc:*3^THu f 0 w 

y X l 0 4 t Lt ^7 y ^ l/>XS:ttffl Lfci\ — 

i^<0»fc»tc2ffl(w|5fi3£"r5t>0-t-li*<. 21BJ^±W 
U~if 3fc&mir ^ifft-fflv^T t> |S]«0>»*&t#6 r £ 

[0 0 5 9] fiXl^£«:E^5[c*>fc«9, 

[0 0 6 0] tiiEaocLKW^tctUffli^jtaESS* 
&ff^£ft^-f£&ms£i 05^ rw*m»io5*> 
mj&-rzmmi&m 30 2 1. mm\s\& 303^ m& 

tf>SJt£B#F^x — ^^^or- 3 0 4 £T-tfl/& 
^cox — ^ir ^ 3 0 4(c|iC LKcOA^^r^l 
g«t5CPU3 0 5 X *) A^£*x5o 
[0 0 6 1 ] CLO±9fc«fSl-*5V*-C\ !H8^#HBL"C 

#5, *<o*S*B#W*Mf*Fa*H i g h £fc6ffiK*r 
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— 2 0 4i:^t5f- *£^H1-£^£t-J: 

/0 [0 0 6 2] /cCfe. *5BWttJii*<0*3SfiWJcIS^SixS 

p y^«**©«HP*!T 5 r ir^Bjfig-e^>5 e ion 

[0 0 6 3] 

^ u~if ft^tii LT^^fdio u—lf fttfctB^&a 5 

SriH-SJ-fSr «rtfaS^^{b«cf* 9 *aE5S« 

oaSibttfcfflb, »&JMB*E#«cJ:0, ttBLfc 

{bt-iCCT, p y^«ift»*WJ»i-6fc«), 

?a«3E<b^>»»ic j: 53fe*5S«<o^b«-»»* tts t 

[El 4] El— H3tc5gffl$ix5SJ«»*««r«*W«c 
im5] m4 <D&&y* v v ? ±f&\B\& I 0 7 (OlSKffiA 
[0 6] (15(D$iA^P*y^^lH]?§l 0 7cDgJbf^^P 

so [ID7] H4(c^Jt5±3fefi*rSioiii«^dcffilS«r(Brsi 
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[is] m7 <om\ttmft-rz>tz#><n*<< * >?mx*ih 
3 u—iftr— 

4,6 3,1 0 2 #U 
5,104 f 0 U-VX 

6, 25, 7 0, 7 1, 7 2, 7 3, 74 * =7 — 

7 wmxy* 

13 ft^ViS^y 

1 4 iS^fls: 

1 5, 5 3, 5 4 ^m^^ — V* 

1 6 W&=*-~V V 

17, 5 9 — v^-Y 

1 8 IS«=ini 
19 

2 0 

2 1 h 

2 2 y h 

2 3 Vma — 7 

2 4 U— U^—y h 

[mi] 



t'-Aa h'-Ab 




(8) W9-580 53 

/4 

26 v/JjyK'J^/H/yX 
5 0, 1 0 3 Jgftfr h*7 J* 
5 2 I^S^V^ 
5 5,5 6 fgft^IS: 

5 7,5 8 mi&^IS: 

6 0 ^ U — ^ v^^-^i^ K 
6 1 j£f P~7 

6 9 U— ^'3t^ffiir^f- 
1 0 1 U— T^-f K 
70 1 0 5, 1 0 6 If^aiirV-^ 
1 0 7 n -/^^Ih]S§ 

i o 8 &ftmm®& 

1 0 9 U— ifiBiljlHl3S 

2 0 1 # 

2 0 2, 2 0 3 ^iJ^/^^a-/^ 

2 0 5 ftJ®l[H]?§ 

2 0 6 * d y ? ±f&\a\& 

3 0 1 ti*f[H]S§ 
3 0 2 

20 3 0 3 

3 0 4 x — ^irU^^ 

3 0 5 CPU 



[112 ] 
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&m¥-9- 5 8 0 5 3 




[El 5 1 



DETP1- 

ICLK- 
DETP2- 



107 



,201 



58? 



cue 



INTER 



203 



r-5 



D 

DFF2 








D 

DFF3 



^0 2 
0 Q 



CLK 

/0C 



?-5 



r 205 



204 



Cntl 



^206 
(PLL) 



CLKo 



-Vec 



17] 



304 




DO 




Y 






Dn 





302 



T 
305 



n 



[El8] 
t T(=Sxn) 



h_ 



J L 



105 



id- 
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(10) 



8 0 5 3 



ime] 



CZEEj 



• 5301 




Tit. i*ft«5Vh» 
TDttrifcgrs 



S303 



,S304 




Yes 



5307 



S309 
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